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(57) Abstract: 

PURPOSE: To reduce the number of necessary through 
holes, ellmjnate the limitation of a through hole 
diameter, and manufacture excellently a mutiiayer 
Interconnection structure, by applying a multilayer 
structure to Ihe wring of through holes. 

CONSTITUTION: Wiring In the through hole 21 of a P-Si 
substrate 20 Is formed as a multilayer structure wherein 
the respective wiring layers 24, 26 and 20 are stacked 
via the respective insulative layers 24, 2b and 28. On 
extending parts 26a, 26b, 28a and 28b to a rear surface 
23, connection parts 35W38 to other wirings are formed 
so as io reach the surface 22 of the multilayer 
interconnections 24, 26 and 28. The wiring of through 
hole 21 is formed as a multilayer structure, and the 
number of necessary through holes 21 is reduced. 
Thereby the limitation of the diameter of through hole 
21 is eliminated, and 1he multilayer interconnection 
structure Is excellently manufactured. 
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1. Name of the Invention 

MULTILAYER INTERCONNECTION STRUCTURE IN THROUGH HOLE 

2. Scope of Claim(s) 

A multilayer interconnection structure in a through hole, 

wherein wiring in a through hole (21) of a substrate (20) is formed by a 

multilayer structure of which each of wiring layers (24, 26, 28) are stacked via 

insulative layers (26, 27), and 

wherein connection parts (35-38) for connecting with other wiring are 

provided in extending parts (26a, 26b, 28a, 28b) of each of the wiring layers onto a 

front surface (22) and a back surface (23) of the substrate, 

3. Detailed Description of the Invention 
[Overview] 

The present invention relates to a structure for multilayer interconnection 
in a through hole and enables reduction in the number of through holes and fine 
wiring on a substrate surface by providing a multilayer structure as wiring inside 
a through hole. 

[Industrial Field of Application] 

This invention is related to multilayer interconnection structure in 
through hole. 

(omitted) 

[page 3, upper left column, lines 8*19] 

The pads 35, 36 are respectively provided on the extending parts 26a, 28a 
of the doped polysilicon films 26, 28 which extend to the side of the front surface 
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22 of the substrate. The other pads 37 and 38 are respectively provided on the 
extending parts 26b and 28b of the doped polysilicon films 26 and 28 which extend 
to the side of the back surface 23 of the substrate. 

The pad 35 on the front surface and the pad 37 on the back surface of the 
substrate 20 are connected by the doped polysilicon film 26. The pad 36 and the 
pad 38 are connected by the other doped polysilicon film 28. The upper end part 
29a and the lower end part 29b are electrically connected by the Au layer 29 in the 
through hole 21. 

(omitted) 

4. Brief Description of the Drawings 

Figure 1 illustrates one example of a multilayer interconnection structure 
in a through hole according to the present invention; 

Figures 2 (A) to (G) illustrate the manufacturing process of the multilayer 
interconnection structure in the through hole; 

Figure 3 illustrates a semiconductor device in which the multilayer 
interconnection structure in the through hole of Figure 1 is applied as internal 
wiring? and 

Figure 4 illustrates a semiconductor device in which internal wiring is a 
single layer structure. 

In the Figures, 
20- p-Si substrate; 
21 i through hole J 
22* front surface; 
23 : back surface; 
24: n* diffusion layer; 

25, 27: SiOs films; 

26, 28: doped polysilicon films; 
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26a, 26b, 28a, 28b: extending parts; 
29' Au layer; 
31-34: contact holes 
35-38: pads 

39, 40: insulative layers 
41 2 interconnection layer on front surface 
42: interconnection layer on back surface 
50, 54, 55: semiconductor device chip 
56: semiconductor device 
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